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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
June, 2019 

(Elective Course Mathematics) 

MTE-09 : REAL ANALYSIS 

Time : 2 Hours 	 Maximum Marks : 50 
(Weightage : 70%) 

Note : Attempt five questions in all. Question No. 1 

is compulsory. Answer any four questions 

out of the Question Nos. 2 to 7. 

Are the following statements true or false ? Give 

reasons for your answers : 	 5x2 

(a) The set S = {3n : n E N} is compact. 

co 
(b) If lim 	= 0, then the series E an  is 

n-->co 	 n=1 

convergent. 

(c) If a continuous function; f : [c, d] --+ R 

changes sign in [e, d] , then f (x) = 0 for 

some x in this interval. 

(A-45) P. T. O. 
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(d) The function f(x) = 2x2  + 3 1 x - 2 1 is 
differentiable at x = -1. 

(e) The necessary condition for a function f to 
be integrable is that it is continuous. 

2, (a) Show that the series 
ot, 

E n  4
8

x 
 4 

n=1  
is 

uniformly convergent for all real values 
of x. 	 4 

(b) Find the intervals in which the function f 
defined by f(x) = 2x3  - 21x2  + 60x + 13, 
V x e R is increasing or decreasing. 	3 

(c) Test for the convergence of the series : 	3 
1 	-Nid VE 

— +—+—+  
3.5 5.8 7.11 

3. (a) Using the principle of induction, show that 
32(n+1)  - 8n - 9 is divisible by 64 for all 
n E N . 4 

(b) Show that the function f(x) = x3  is not 
uniformly continuous on R. Does there 
exist a subset of R such that f restricted to 
it is uniformly continuous in it ? Justify 
your choice. 	 4 

(c) Check that every subsequence of the 

sequence { —1  is convergent or not. 	2 n2   

(A-45) 
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4. (a) Use Cauchy's root test to examine the 
convergence or divergence of the series : 4 

22 2  -1 	33 3  -2 	
44 4 1-3 

(12 	1. j , 	— -- + ( 23  2 	+ 34  - i 

(b) Represent the number 3 + 15-  on the real 

line. 	 3 

(c) Find the value of m e R for which 

lim 
(x + 1) (2x - 3) (2 - 3x)  exists. Also 

x->.0 	4 - x + mx3  

find the limit. 	 3 

5. (a) Prove that : 	 5 

22x2  23 x3  
e2x = 1 + 2x + 	+ 	+ 

2! 	3! 

2n xn 
+ 	+ Vx e R. 

n! 

(b) Show that : 

L (P2 , f) U (Pi,f), 

where f (x) = 3x + 2 defined over [0, 1] and 

P1= 
 {

0,1 
2 4 

and 	P2 = 	1 
,

1 , 3 ,1}. 

(A-45) P. T. 0. 
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6. (a) Show that the function f given by : 	4 

f(x) = 
(x 	

E 3, 4] 
— 
1

3)4  

is continuous but not bounded in ]3, 4]. 

(b) Is the function f : [2, 3] —› R defined by 

f(x) = 2x + ex one-one ? Is it onto ? 

Justify. 	 3 

(c) Test the convergence of the series 

n=1  (n — 

1  2  using the integral test. 	3 

7. (a) Evaluate : 	 4 

3n 	n2  
lim 

n —>co 	(2n + r)3  

(b) If : 

	

	 4 

lam  asinx—x(1—bcosx) 
x—>o 	x3  

exists for some a and b is equal to —
1

, then 
6 

find a: b. 

(c) Write the inequality — 5 x — 3
2 
 1 in the 

modulus form. 	 2 

(A-45) 
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TrAto9 
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alft-MMT 33* : 50 

: 70% 

: 	 vrw 3174 WY-4V 3 	1 af-q-4Ff *1 
v. #. 2 7 f 1) 	3ffT 

tf-qw 

1. Giniw Pp-Jr' igcf WtTff 1TM t 	? 3111-4 
3-111 V VIM 	: 	 5 x2 

(V) tilocief S= (3n :n E 	t-mci *1 

(M) tifc lim an  = 0, 	)1:111. 	an  315:1111t 
n co 	 n=1 

(TT) 	find Lool f :[c,d] 	R , [c, d] 
aTcrir 	e4sciit t c 	tT atare 

cb 	x * 	 f (x) = 01 

(A.45) P. T. 0. 
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CEO 4101 f(x) = 2x2  + 	x — 2 I, x = —1 1:1{ 

314W—M9111 *I 

() 1-001 f 	tv-licholief W14 * rou, 3T174r4 

TirT4-4-T -rW 

(T) 	 S517* n4  8+ x4 
x* 

n=1 

	

alt-n etch TrRY   afiTurft 

4 

(1g) 	at -1-m 	yr 	 fAI 	• 

f(x) = 2x3  — 21x2  +60x +13, 	̀01 x E 

	

ART tifkl:11* Lort•f fAlfriri   tl 3 

(TT) 41711 atqwur t iV-F-AR : 	3 

1 
± + 	+ 3.5 5.8 7.11 

3. (ni) 31Il11 "ftr-47 7T1 icEIT4Rftlit neN 
	 32(n+1) _ 9n, 9 , 64 * 11174 *I 4 

(IN) *ERR f 	Ltmt1 f(x) = x3 , It TR . 

tictcf7 .17 *I WIT ft 

4-11 Pit{ TR f 

ticto * ? 3174 3t7 	 

W4R1 	 4 

(A-45) 
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4N wlf-A-R fw ardw:r {12-} wr m 	.4) 
n 

31439 i 315111Tft 4-ii * TIT Tel 	2 

4. (V) chiqii 'so TRUTur Tu 1-14-ifiiiigd a)iiil * 

zifTRITur zit 3T QT VI' *TA' VrAR : 	4 

(

22  _ 2 -1  + 33 _ 3 -2 	44  4 -3 
12  i 	23 	÷ 34 — 3J + 

	

(W) 4(941 3 + .15 V1 aKoracn tgn.  'ER Pitc\fzin 	

VrWRI 	 3 

(1T) m e R 	TIN Tff VIC—AR 	'F'R 
(x +1)(2x — 3)(2 — 3x) 

x-+co 	4 — x + mx 3  

*1 Tarn Tft Viff Iii 

5. (V) ffig1 f : 

3 

e2x  =11-2X+! 21 ----
2x2 +23x3 3!+.... 

2nxn 	+....VxER 
n! 

CEO tigirRl : 	 5 

L (P2 , f) < U 	f), 

Wet f (x)= 3x + 2, [0, 1] TR '4 	4ci * 

131 
A  1 3 	1 3 .,} 

(7) 

(A-45) P. T. 0. 
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6. (T) ICJ 	f(x) =  
(x 1 3)4 

4./x € 13, 4] fKT 
-  

Tiftgiftiff 910-1 f, ]3, 41 4 titur 

	

4.444 	 4 

(IN) 11 f(x) = 2x + ex 	tiftliTrErd 4101 

	

f : [2, 	3] 	R T41-4.  t? .4q1 7fg.  

t? ftz W-A1 

b 

3 

ft 

,314k 

(T) 

n=1 

ITNTuf 

1 

'04f 	ahtcl 

3TriTwur 3  
n - 	

)2 

3n 	n2 

3 

4 

Airtiict)-1 '4N71 
n—>co 

(M) ziR 

r.1  (2n + r)3  

icbtii a : 

a sin x - x (1 - b cos x) 
x—>0 3 

31f-Rf 	a*t zig t, 
6 

a : b 	Wit471 

CIO mil-nct) 	 aTwr-dr - 5 < x - -
3 

< 1 
2 

farCIRI 	 2 

MTE-09 	 4,000 
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